Digikey 555 timer

This tutorial provides sample circuits to set up a timer in monostable, astable, and bistable
modes as well as an in depth discussion of how the timer works and how to choose
components to use with it. The timer is a chip that can be used to create pulses of various
durations, to output a continuous pulse waveform of adjustable pulse width and frequency , and
to toggle between high and low states in response to inputs. By wiring the timer with resistors
and capacitors in various ways, you can get it to operate in three different modes:. Monostable
Mode is great for creating time delays. In this mode an external trigger causes the timer to
output a pulse of an adjustable duration. Jump straight to an example circuit for monostable
mode here. In this mode the output of the timer is switching between high and low states at a
tunable frequency and pulse width. Jump straight to an example circuit for astable mode here.
Bistable Mode causes the timer to toggle its output between high and low states depending on
the state of two inputs. Jump straight to an example circuit for bistable mode here. The timer is
flexible, cheap, and easy to find you can even pick them up at Radioshack. It's also a great
starting point for audio projects because its output can be wired directly to a speaker. Fig 1
shows the pin connections to the timer, it was take directly from the timer datasheet. The
second image is a close up of the diagram depicting the internal functional components of the
chip. This consists of a few different elements: resistors, transistors, comparators, a flip flop,
and an output stage. All three resistors diagrammed in fig 2 are 5kOhm see image notes in fig 3.
The purpose of these resistors is to set up a voltage divider between Vcc and ground. These
voltages are used as reference voltages for the comparators. A comparator is a circuit which
compares an input with a reference voltage and outputs a LOW or HIGH signal based on
whether the input is a higher or lower voltage than the reference. The timer uses several
transistors to construct its comparators see the image notes in fig 3 , so in the simplified
functional diagram in fig 2 they are represented by boxes labelled "comparator. A flip flop is
circuit that switches between two stable states based on the state of its inputs. The flip flop
outputs a high or low based on the states of the two comparators. When the trigger comparator
is outputting a low signal regardless of the state of the threshold comparator , the flip flop
switches high, when both comparators are outputting a high signal, the flip flop switches low.
The timing of a high pulse output from the flip flop can also be manually reset the beginning of
a pulse can be triggered by pulsing the reset pin low. The functional diagram in fig 2 also
includes two transistors. The transistor attached to pin 7 is an NPN transistor. Since pin 7 is
connected to the collector pin of the NPN transistor, this type of configuration is called open
collector or open drain. This pin is usually connected to a capacitor and is used to discharge
the capacitor each time the output pin goes low. The transistor attached to pin 4 is a PNP
transistor. The purpose of this transistor is to buffer the reset pin, so the does not source
current from this pin and cause it to sag in voltage. The output stage of the timer is indicated in
the image notes of fig 3. Its purpose is to act as a buffer between the timer and any loads that
may be attached to its output pin. The output stage supplies current to the output pin so that
the other functional component of the timer don't have to. The duration of this pulse is
dependent on the values of the resistor R and capacitor C in the image above. When the trigger
pin is high, it causes the discharge pin pin 7 to drain all charge off the capacitor C in the image
above. When the trigger pin gets flipped low, the discharge pin is no longer able to drain
current, this causes charge to build up on the capacitor according to the equation below. The
output remains low until the trigger pin is pulsed low again, restarting the process I've just
described. In the next step I'll connect an indicator LED to the output pin of the and pick some
arbitrary values for R and C to make sure that this really works. The duration of this output
pulse is dependent on the values of R and C in fig 4. I built a circuit which connects the output
pin of the to an LED, causing the LED to light up for the duration of the pulse. This way I would
have a visual indication that my calculations were correct. I connected the trigger pin of the to a
push button momentary switch, connecting it to ground when pressed. Photos of the circuit are
shown above, and the schematic is shown in fig 5. Connect power and ground to pins 8 and 1 of
the timer red and black wires. I used a 9V supply and battery snap for my circuit. As indicated in
the schematic in fig 5, connect a 0. Connect a uF capacitor between pins 1 and 6, make sure that
the negative lead of the capacitor is connected to pin 1. Connect pins 6 and 7 with a jumper wire
green. Connect a 10K resistor between pins 7 and 8. I left the reset pin floating, you could
connect it to Vcc as well. Connect an LED and current limiting resistor in series from the output
of the to ground. The output pin of the will output Vcc My circuit was driven by a 9V supply, so
the max output is I used a ohm current limiting resistor for my setup, if you use a 5V supply you
can use a lower current limiting resistor like ohm , and for higher Vcc use a higher resistance
maybe even up to 1K. Wire the momentary push button switch in series with a 10K resistor
between Vcc and ground. Connect a wire yellow from the junction between the switch and
resistor to the trigger pin so that when the switch is not pressed the trigger pin is held high.

When the switch is pressed the trigger pin will drop to low. See the schematic if this does not
make sense. Operation: Press the button. The LED should light up for a time and then turn off. If
you time the LED, you'll find that it lights up for exactly 5. You can experiment with switching
out the 10k resistor or the uF capacitor connected to the to see how they affect the duration of
the output pulse. I wired up a 10Kohm potentiometer as a variable resistor and put it in my
circuit in place of the 10K resistor between pins 7 and 8 fig 9. This way by turning the knob all
the way to one side, the LED stays on for 5. Turning the potentiometer to any position in
between will cause a pulse duration anywhere from 0 to 5. Connect the signal out digital pin 0 to
pin 2 yellow and ground of the Arduino or the function generator to pin 1 black. Operation: Fig 5
shows the output from the timer. You can see that the duration of the high pulse is about 5. Also
notice how a new pulse is triggered every 10 ms, each time the signal from the Arduino drops
low. Fig 6 shows the output from the in blue and the output from Arduino digital pin 0 in yellow.
In fig 7 you can see that the signal from the Arduino drops low for less than 5us and the output
from the immediately goes high. Fig 8 shows the output from the in blue and the voltage across
the 1uF capacitor also the voltage of pin 6. When the output from the drops low, it causes the
discharge pin pin 7 to rapidly discharge the 1uF capacitor. For comparison, in figs 10 and 11 I
set up another timer on my breadboard, identically to the setup of the first , but I used a 0. Fig
12 shows the output from both timers on the oscilloscope: the 1uF circuit in blue, and the. You
can see that the duration of the pulse from the second 0. Also notice how even though the
output pulses have different durations, both pulses start at the same time, right when the
Arduino pulses their trigger pins low. This use of monostable mode with an external trigger is
an effective way of controlling the pulse width the duration of the high pulse of your output
signal. By replacing the resistor with a variable resistor, you can tune the pulse width to
whatever you want. You can change the frequency of the pulse waveform by changing the
frequency of your external trigger. I'll also introduce another way of creating a pulse width
modulated signal without an external trigger using astable mode in step 7. In astable mode, the
output from the timer is a continuous pulse waveform of a specific frequency that depends on
the values of the two resistors R A and R B and capacitor C used in the circuit fig 1 according to
the equation below. Astable mode is closely related to monostable mode discussed in step 2 ,
you can see that the schematic is nearly the same. The important difference is that in astable
mode, the trigger pin is connected to the threshold pin; this causes the output to continuously
toggle between the high and low states. Initially there is no charge on the capacitor C, so the
voltage across the capacitor is zero. The voltage across the capacitor C is equal to the voltage
at pins 6 threshold pin and 2 trigger pin since they are all connected. So initially the threshold
and trigger pins are both at zero volts as well. This drives the output high. As explained in step
2 of this Instructable, when the trigger pin is low it renders the discharge pin unable to drain
charge off the capacitor. Since the capacitor C is in series with R A and R B and Vcc is being
applied, current will flow through the resistors and start to accumulate charge on the capacitor.
This drives the output low and enables the discharge pin. With the discharge pin enabled,
charge starts flowing off the capacitor, through R B , and into the discharge pin of the The time
it takes for this to happen is solved below. This drives the output high and brings us back to
step 2 above. From here, steps repeat forever and the output switches between the high and low
states to produce a continuous pulse wave. Additionally, we can control the pulse width of the
output the duration of high compared to the duration of low because the duration of the high
state depends on both R A and R B , while the duration of the low state only depends on R B. In
the next step I'll introduce a sample circuit for astable mode. As I described in the last step,
setting the timer up in astable mode causes it to output a continuous series of pulses. In this
circuit, I'll set up the timer to output a pulse wave with a frequency inside the audible range ,
this way I can connect the output to a speaker and hear the results. As indicated in the
schematic in fig 6, connect a 0. Connect a 0. Wire a 10kohm resistor between pin 6 and 7. Wire a
K potentiometer wired as a variable resistor between pins 7 and 8. Use jumper wire to connect
pins 4 and 8 to each other red and pins 2 and 6 to each other yellow. Attach the positive lead of
a speaker to pin 3 of the and connect the negative lead to ground pin 1. Operation When you
power this circuit you should begin to hear the pulse waveform coming from the Turn the
potentiometer to change the frequency of this pulse wave. When I turned the pot all the way to
the other side for a resistance of 0ohms the timer stopped working as expected fig So let's
calculate the output frequency from the timer when the pot is turned to its halfway point, for a
resistance of 50Kohms. This is because the duration of the low output phase is not dependent
on R A the variable resistor. The duty cycle of a pulse wave is the ratio of the time it spends
high to the total duration of the high and low state. In this circuit a diode bypasses R B during
the charging phase of the while the output is held high. So how does this affect the durations of
the high and low phases of the output? This is the opposite direction of current flow that the

diode will accept, so no current flows through the diode. During this time, the circuit in figure 1
is functionally equivalent to the circuit in fig 2. The duration of high output does change, most
notably the R B contribution goes away because it is being bypassed by the diode. In this case
the capacitor is being charged so current is flowing from the power supply Vcc, through R A in
the downward direction in the schematic , and through the diode to the capacitor. Current will
not flow through R B because the path through the diode is the path of lease resistance; the
diode is essentially acting as a wire across R B. We calculated the general form of the duration
of high output in step 5. Also notice how the voltage drop across the diode and the supply
voltage have an effect on the equation. I explained how to do this at the end of step 4. Even
more info about PWM with the timer can be found on the datasheet. As explained in step 1, a flip
flop is circuit that switches between two stable states based on the state of its inputs. In the
case of the timer in bistable mode, the two inputs are the trigger and reset pins. By default, both
are kept high by pull up resistors in bistable mode. When the trigger pin is pulsed low, it causes
the output to go high Vcc. The output will remain high even if the trigger pin is set high again.
When the reset pin is pulsed low, the output goes low. Again, the output will remain in this state
even if the reset pin goes high again. I set up a circuit which uses momentary buttons to pulse
the reset and trigger pins low and displays the state of the output using an LED indicator.
Connect pin 6 to ground with a jumper wire black. Leave pin 7 floating- it will not be used in this
setup since there is no capacitor to discharge. Wire a 10Kohm resistor between pin 4 and Vcc
and pin 2 and Vcc. These are pull-up resistors that will keep pins 2 and 4 high by default. Use a
jumper wire to connect pins 2 and 4 to two momentary switches one for each pin connected to
ground. When each of the buttons is pressed it will cause its associated pin to go low
momentarily. Operation Press the button attached to pin 2 trigger. The LED should light up,
indicating that the output is now in a high state. Release the trigger button, the LED will remain
lit. Now press the reset button, this will cause the output to go low and turn the LED off. Release
the reset button, the LED should remain off. Now you have created a circuit that toggles
between two stable states based on which button was last pressed. See figs for more info.
Some years ago I built a circuit from a magazine schematic. It is a capacitor tester, and it works
quite well for electrolytic capacitors one microfarad and larger. I gave up the magazine during a
move. I have tried tracing the circuit from my tester, but that is not always easy or error free. I
believe, though it is a simple monostable configuration. There are three ranges of resistance for
1x, 10x, and x multiplication of the count in seconds before the LED extinguishes itself. The
count in seconds multiplied by the resistance range factor yields the value of the capacitor. If
the LED goes out immediately when the momentary contact switch is pressed and released,
does not light at all, or stays on and does not go out, the capacitor is faulty. Reply 6 weeks ago.
Using a timmer in astable mode , I was trying to understand the variation of capacitance with
frequency with and without a dielectric , it would be very helpful if you could provide some
guidelines to do this.. And also should you please specify the frequency range at which astable
mode is evident. Question 2 years ago on Step 2. Setup in astable mode, what would happen if
the reset pin is held low via a pulldown resister? Then if I apply vcc to the reset pin, thst should
allow astable operation again? My concern is if this will work, what will be a good value for the
pullup resister? Hi great circuit! Is there a way to just use one resistor for all three? The buttons
would be from the bistable configuration leading to a relay. As of right now, I'm looking to have
the run off a 9V battery. My question is, does the timer draw current even when it is in the off
position of the bistable configuration? Im working on a model train layout, what i want is for a
kid to press a button the train goes for 2 min then stops. Any ideas? Reply 4 years ago. You
should use an microcontroller, like and MSP or something like that I want this circuit, but I have
opamps in stead of the momentary switches. Can I connect the output to the bottom of the
pull-up resistors to set or reset the ? Thanks a lot!!!!. It was very much helpful. I wanted to
understand from basics and it helped me a lot. Thanks Reply 5 years ago. Pin 7 is the same
except that it is open collector no internal or active pull-up. That is, the rise and fall time are
fast. The is a very versatile device and can be operated in many nonstandard ways. I was
wondering if anyone knows the minimum input pulse length in monostable mode for catching a
very short sensor input pulse in a ballistic chronograph, for example. Introduction: Timer. By
amandaghassaei uh-man-duh-guss-eye-dot-com Follow. More by the author:. By wiring the
timer with resistors and capacitors in various ways, you can get it to operate in three different
modes: Monostable Mode is great for creating time delays. In this step I'll talk a little more about
using monostable mode, this time for faster applications. As indicated in the schematic in fig 4,
connect a 0. Connect a 1uF capacitor between pins 1 and 6, make sure that the negative lead of
the capacitor is connected to pin 1. Connect a 5. I left the reset pin floating. I used an Arduino to
trigger a low pulse every 10ms to pin 2 of the timer. You could also use a function generator to
generate this pulse signal. Did you make this project? Share it with us! I Made It! Phil B 2

months ago. Reply Upvote. JohnC Phil B Reply 6 weeks ago. Evaroz 2 years ago. Answer
Upvote. KhoiS andrew. Omnivent KhoiS Reply 4 years ago. Nah, pretty easy - just add a and
Bob's your uncle ;. Martinv1 6 years ago on Step 8. KhoiS Martinv1 Reply 4 years ago. TeRaKu 4
years ago. DheerajC4 4 years ago. Can any of the pin be used to give an output logic 1 unless I
open the switch?? Evan jahya manalu 5 years ago. HaroonW 5 years ago. WilliamV14 HaroonW
Reply 5 years ago. Hi, Thanks for the detailed instructable! Skip to main content of results for "
timer kit". Skip to main search results. Eligible for Free Shipping. Customer Review. From Our
Brands. Packaging Option. International Shipping. Get it as soon as Sat, Feb Amazon's Choice
for timer kit. Get it as soon as Wed, Mar 3. Amazon's Choice Highly rated and well-priced
products. Only 3 left in stock - order soon. Only 7 left in stock more on the way. Only 13 left in
stock - order soon. Only 9 left in stock - order soon. Only 12 left in stock - order soon. Only 7 left
in stock - order soon. Only 17 left in stock - order soon. Related searches. N
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